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Introduction
Sexual autonomy among women is described as the ability to refuse sex or request that the partner uses contraception, such as a condom [1] . By doing so, women are setting boundaries, taking control of their own bodies, and working towards the prevention of sexually transmitted disease and unexpected pregnancy. Studies have shown that demographic characteristics of both mother and child can have an impact on neonatal, infant, and child mortality [2] . Sexual autonomy is conceptualized as a human right to protect and maintain an informed decision over one's body, one's sexuality, and one's sexual experience. Traditional gender roles include expectations for men to initiate sexual activity and for women to respond to men's attempts to initiate sexual behavior [3] . By testing gender and social norms, environments enabling sexual and reproductive health can show promise in reducing mortality rates among neonates, infants, and children [4] .
The ability of a mother to fulfill her role in caring for her children can be reduced because of disruptions that occur due to lack of education, a poor understanding of sexual autonomy, and loss of control especially in a marital context. Without ways to boost autonomy and empowerment, these mothers find themselves at a greater risk of losing their children [5] . To prevent mortality, a woman's ability to negotiate safer sex is crucial in sub-Saharan Africa [6] . For an environment to provide and promote sexual empowerment to women, peer support and male involvement can increase awareness of this public health issue while creating laws that will protect the fundamental human rights of all [4] .
Without sexual autonomy, women are at risk of unwanted pregnancy, STDs, sexual coercion, and violence [7] . A woman's ability to engage in safe sexual practices is dependent on her partner's willingness to take measures to avoid unintended pregnancy and STDs. It is logical to assume that women who are less aware of sexual rights have a difficult time refusing unwanted sexual advances and may be targeted by aggressive men [8] .
An exploration of the association of sexual autonomy on neonatal, infant, and child survival was undertaken by using data collected from a nationally representative sample of women 15-49 years of age within the East African countries of Burundi, Kenya, Rwanda, Tanzania, and Uganda.
Methods
A secondary analysis of the Demographic Health Survey (DHS) data on Women in East Africa was done from the East African countries of Burundi (DHS conducted in 2016-2017), Kenya (2014) , Tanzania (2017) , Uganda (2016) , and Rwanda (2014 Rwanda ( -2015 . The analysis is based on data collected from women of reproductive age (15-49 years).
Study design
The Demographic Health Survey is a household-based, nationally representative cross sectional study conducted by ICF Macro/MEASURE DHS on behalf of national Ministries of Health with financial support from the United States Agency for International Development [9] . DHS data has previously been used in cross-country analyses in several studies. DHS surveys are nationally representative, population-based household surveys that employ standardized questionnaires and modules for household, women's, and men's interviews.
Sample design
Nationally representative of households were selected in the five East African countries (36430 Kenya, 12563 Tanzania, 19588 Uganda, 12699 Rwanda, and 8596 Burundi). The total number of women from each country, who were of reproductive age 15-49, included in our sample based on the response to our outcome variable is as follows: Kenya, 2,432; Tanzania, 2001; Uganda, 3579; Rwanda, 1479; and Burundi, 3031.
DHS used a multistage, clustered area sampling technique. In the first sampling stage, each country was stratified into major sub-national regions from which census-based enumeration areas were selected with probability proportional to size. The major regions may or may not coincide with administrative units (as in Uganda) and consist of provinces or groups of provinces. The Kenya 2014 and Rwanda 2014-15 surveys stratified districts in the first sampling stage. Urban areas and less populous areas were typically oversampled in the first sampling stage in order to produce reliable regional estimates and rural-urban comparisons of health indicators. A mapping and household listing exercise was then implemented in each selected enumeration area. In the second sampling stage, households were randomly selected from the household list within each enumeration area. Table 1 lists the countries included in our analysis and the corresponding survey years.
Conceptual framework and study variables
A literature search using PubMed, Google Scholar, and HINARI was conducted on the relationship between sexual autonomy and neonatal, infant, and child survival in Sub-Saharan Africa. Among the identified variables were three outcome variables including: 1) Neonatal mortality (NM) as reported by the mothers who participated in the survey; it was defined as the death of a neonate between birth and 1 month of life, 2) Infant mortality (IM) was defined as the death of an infant before his/her first birthday, and 3) Child Mortality, also known as under-five mortality (UM), refers to the death of infants and children under the age of five. All the variables took a binary form, such that neonatal death will be regarded as a success (1 = if death occurs in the specified age period) or failure (0 = if the newborn/infant/child is alive in the specified age period). The outcome variable was examined against sexual autonomy and then against all the confounding variables as indicated.
The study adopted a conceptual framework developed by Mosley and Chen in 1984. The framework combines sociological and biological variables into distal and proximate determinants of neonatal, child, and infant mortality. This framework has been used extensively in other similar studies in understanding child survival [10] [11] [12] . The framework utilizes a systematic approach which addresses the effects of the factors in the previous level. The distal variables are socioeconomic determinants and community factors while the proximate factors are health status factors of both mother and neonate, infant, or child, as indicated in Fig 1 and Table 2 .
The variable of interest was sexual autonomy which was classified as a composite variable of "respondent can refuse sex," "respondent can ask partner to use condom," and "wife is justified in asking the husband to use condom." Other key variables included sociodemographic variables, such as age, marital status, educational level, religion, and place of residence (rural or urban). Additionally, we included data on income-related variables like occupational status and wealth Index as well as sexual and behavioral variables, including sexual debut, number of sexual partners, and whether the individual received money, gifts, or favors in return for sex. Partner-related variables included partner age and occupational status as indicated in Table 2 .
Data abstraction and analysis
The survey data was downloaded from each of the five countries' DHS websites after permission to utilize the data was granted. The data was then cleaned and exported to STATA version 14 for analysis. Univariate, bivariate, and multivariate analyses were conducted. Frequencies and proportions were first conducted and then cross tabulations to compare the proportions of outcome variables and sexual behavioral variables across each of the countries. At the bivariate level, chi-square tests were used to determine the association between sexual autonomy and categorical variables. The associations between the sexual autonomy and each of the independent variables were measured by means of odds ratios at 95% confidence intervals. Variables of significance at the bivariate level of analysis were further analyzed at the multivariate level using logistic regression. Adjusted odds ratios were used to determine the association between sexual autonomy and independent variables. Sampling weights included in the datasets were applied. These weights account for both sampling probability and non-response. In this study, the weight for sample selection and non-response from our data was utilized. In addition, the complex survey (svy) commands available within STATA 14 accounted for clustered sampling design and estimated robust standard errors which was the basis for the 95% confidence intervals reported in the following sections. Is sexual autonomy a protective factor for neonatal, child, and infant mortality?
Results

Neonatal, infant and under-five mortality rates in East Africa
As noted above in Table 1 , the sample used in this analysis includes women of reproductive age in all five countries of the East African region. 
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Is sexual autonomy a protective factor for neonatal, child, and infant mortality? Table 4 presents the estimated rates (per 1000) of three different measures of child mortality for the five countries combined, broken out by the demographic characteristics of the sampled women listed in Table 3 . The rates are presented with 95% probability confidence intervals, and in most cases, the estimated rates for categories of a given demographic variable fall within the confidence intervals of the other categories, indicating no significant difference. This section highlights significant differences between categories of demographic variables. Estimated mortality rates were lower for women residing in urban areas than those in rural areas, but only for neonatal mortality did the difference approach significance (NMR: urban 0.25, rural 0.30). It appears that women aged 30-49 at their child's first birth experienced higher rates on all three mortality measures. Due to the small number of women in this category, the confidence intervals were very wide and the differences were, therefore, not statistically significant. It is also notable that estimated rates of under-five mortality were as high for women who gave birth when under the age of 20 (UMR: 0.51, 95% CI: 0.48-0.54) as they were for the older women (UMR: 0.55, 95% CI: 0.38-0.79), likely indicating that factors in the child's living environment during the early years play an important role after birth. Mothers with a BMI lower than 18.5 experienced neonatal mortality at lower rates (NMR: 0.17 vs. 0.28). The estimated rates of infant and under-five mortality for these women were also lower, but confidence ranges overlap. The child's birth weight was a significant factor in child mortality at all three stages with small or very small babies experiencing higher mortality rates (NMR: 0. Univariate analysis. Table 5 presents a series of univariate survival analyses examining the association between various sociodemographic and behavioral characteristics and the hazard rates for neonatal, infant, and under-five mortality. This section highlights some of the statistically significant univariate predictors of mortality. Children under the age of five born to mothers in the middle (UHR = 0. Table 6 details the results of a multivariate analysis examining the relative effects of selected demographic and behavioral characteristics on the three child mortality rates. The predictor variables included in each model are those found significantly associated with the particular measure of mortality in the univariate analysis (Table 5) , using a stepwise backwards elimination procedure and removing any predictor variables that produced multi-collinearity. This section discusses the model for each mortality outcome in turn.
In the model for neonatal mortality, women who exercised sexual autonomy displayed a significantly lower risk of neonatal death than women who did not (NHR = 0.80, 95% CI: 0.68-0.94, p = 0.006), net of the other predictor variables in the model. By contrast, working mothers (NHR = 1.77, 95% CI: 1.10-2.85, p = 0.019), those who made use of mass media (NHR = 2.80, 95% CI: 1.39-5.63, p = 0.004), and those with a BMI of 18.5 or higher (NHR = 2.67, 95% CI: 1.14-6.23, p = 0.023) all suffered neonatal loss at significantly higher rates than their counterparts on each predictor characteristic. For both of the variables related to the child's birth weight, in cases where the weight was not known, the risk of neonatal death was significantly higher. With respect to the mother's perception of birth size, babies of unknown weight were more likely to die than those perceived to be of average or of larger size (NHR = 3.41, 95% CI: 1.48-7.86, p = 0.004). When their actual birth weight was not known, neonatal death rates were significantly higher rates than that of the smallest babies-those under 2500 grams (NHR = 11.5, 95% CI: 3.59-36.80, p<0.001).
Mothers who received antenatal care (NHR = 0.32, 95% CI: 0.17-0.62, p<0.001) and those who used contraceptives (NHR = 0.37, 95% CI: 0.22-0.63, p<0.001) had a significantly lower risk of neonatal mortality. 
Contraceptive Use
Not using 1.00 1.00 1.00
The The model for under-five child mortality shows a smaller set of significant predictors. Women's sexual autonomy was significant in lowering the risk of child mortality (UHR = 0.84, 95% CI: 0.75-0.94, p = 0.002). Mother's work status and BMI did not have a significant effect. The child's birthweight did serve as a significant predictor, with varying effects depending on the weight result. Babies weighing 2500-3500 grams at birth (UHR = 0.28, 95% CI: 0.19-0.43, p<0.001), those greater than 3500 grams (UHR = 0.33, 95% CI: 0.20-0.55, p<0.001), and those who were not weighed (UHR = 0.58, 95% CI: 0.37-0.91, p = 0.017) were less likely to die before age five than those who weighed under 2500 grams at birth. When the infants' weight was not known, risk of death before age five was much higher than for the smallest of babies (UHR = 2.63, 95% CI: 1.40-4.94, p = 0.003).
As was true for both neonatal and infant mortality, mothers who received antenatal care (UHR = 0.54, 95% CI: 0.32-0.91, p = 0.020) and those who used contraceptives (UHR = 0.36, 95% CI: 0.27-0.47, p<0.001), each had a significantly lower risk of losing their children before age five, net of all the other factors in the model.
Discussion
Autonomous decision-making encompasses independence, self-determination, and freedom from external coercion, which is key when engaging in sexual activity [13] . Compared to younger mothers (p<0.05) findings indicate a significant decrease in the risk of mortality for children born to mothers aged between 20-29 and 30-49 years of age. According to the World Health Organization, infant mortality rates among children born to younger mothers were 73% higher compared to older mothers [14] . Immediate pressure is often placed on girls who Is sexual autonomy a protective factor for neonatal, child, and infant mortality? marry early to prove fertility because their partner has paid a dowry [15] . Adolescent mothers have a higher risk (35-55%) of delivering infants who are pre-term and of low birth weight compared to women aged 20 and older [15] . In Tanzania, mortality rates among women under 20 years is close to twice as high (164 per 1000) as women 20 years of age and older (64 per 1000). Increased mortality rates can be attributed in part to inadequate prenatal and postpartum healthcare, untreated sexually transmitted diseases, and reproductive immaturity [15] . The study further revealed that women who experienced intimate partner violence (IPV) gave birth to children who had higher mortality rates (p<0.05) compared to those who did not experience IPV. Meta-analysis of articles from Medline ascertains the impact of IPV on woman's reproductive health and pregnancy outcomes. Data suggests that IPV reduces sexual autonomy and increases the risk of unintended pregnancies and multiple abortions [16] . Findings of this study concur with our results which showed that violence against women significantly increased the risk for low birth weight infants, preterm delivery and neonatal death. Correspondingly, a study in Nicaragua analyzed the effects of physical and sexual violence on infant mortality. Results indicated that the risk of death in infancy or before five years of age was more than six times greater if a mother was exposed to both physical and sexual violence by a current or former partner at any point in time, establishing a clear causal link between violence and mortality [17] . In fact, 27% of fatalities of children under the age of five can be attributed to physical or sexual violence committed by a partner [17] . Subsequently, there is a need to empower vulnerable adolescents who are victims of early marriages and pregnancies to disclose IPV and receive treatment for both physical and emotional complaints and concerns over the use of contraception.
Enhancement of efficacy for sexual self-protective behavior is greater when young women are more advanced in cognitive autonomy [18] . A greater capacity to communicate openly among young women and their partners leads to better decision-making skills with regards to sexual behavior. Findings of this study indicated that children born to women who consent to engage in various sexual activities had significantly lower mortality rates (p<0.05) than those who did not give consent.
Results indicated that children born to mothers who practiced sexual autonomy and used contraceptives had a significantly lower risk of mortality than those who did not practice sexual autonomy and did not use contraceptives. The risks of pregnancy and infant death were reduced by a pooled average of 6.8% to 2.6% for each month of contraceptive use [19] . Contraceptive use can impact infant mortality by 1) preventing unwanted/unplanned pregnancies (if born, some may die prematurely) and by 2) delaying future births and decreasing birthing intervals, thus lowering the fertility rates [19] . By lengthening birth intervals, contraceptive use can improve maternal nutrition leading to enhanced nourishment of infants and improved likelihood of survival. The ability to make adequate and informed decisions on contraceptive use occurs as a result of one's level of sexual autonomy.
For fourth or higher birth order children with short birth intervals born to mothers who practiced sexual autonomy, the risk of under-five mortality significantly increased compared with second or third birth order children with a longer birth interval born to mothers who did not practice sexual autonomy. Similarly, there was a significant increase in the risk of mortality for second or third birth order children with a short birth interval and fourth or higher birth order children with a short birth interval compared to second or third birth order children with a longer birth interval. An analysis of DHS data from Nigeria on determinants of neonatal mortality in Nigeria exhibited similar findings to our study. From the DHS data it was shown that children of birth order (2-4) born with an interval of less than two years were at a higher risk of dying than those with birth intervals longer than two years [11] . When we sought to find out whether the period before becoming pregnant influenced mortality, the data concluded that children born to mothers who desired to wait before becoming pregnant had a significantly lower risk of mortality. Deaths are attributed to short-interval births and the effect back-to-back pregnancies has on maternal well-being combined with inadequate healthcare and financial resources to care for the children [11] . This can be prevented if partners plan for pregnancy together. This can happen effectively by encouraging female empowerment and acknowledging and accepting the practice of sexual autonomy.
Exchange of sex for money or economic gain is sometimes disguised though the influence is clear; women who lack their own independent means of financial support felt less able or less willing to refuse their husband's sexual advances compared to women with access to financial resources [20] . As much as this may be overlooked, the fact that women are less likely to refuse advances has implications on future pregnancy outcomes and their offspring. Results from our study determined that mothers who give sexual favors for economic gain gave birth to children with higher mortality rates than those who did not perform sexual favors. A literature review of 45 qualitative and quantitative studies focusing on the extent of age mixing and economic transactions in sexual relationships of adolescent girls in sub-Saharan Africa indicated several central motivations of adolescents other than monetary benefits. The evidence shows that girls have limited negotiating power, less control of sexual practices within partnerships like condom use, and are predisposed to partner violence [21] . The grouping of factors that reduce sexual autonomy engenders negative reproductive consequences among adolescents which contribute to the increased risk of neonatal and infant mortality.
There are some limitations to this study that should be taken into consideration. We only included five countries in the analysis that represent the East African community. We also did not make any country comparisons as our objective was not to assess the similarities or differences between the countries. The use of DHS data for this secondary analysis limited our ability to assess the validity of women's self-report on sexual autonomy; however, other studies have found similar reports on women's independence using DHS data [22] [23] [24] [25] . This data was also collected cross-sectionally; we are therefore unable to fully explain what the mechanism is between sexual autonomy as a protective factor for all three reported mortalities in which our study proves a strong association. Longitudinal studies will be especially important in determining directionality of the observed associations. Despite these limitations, the findings of this study contribute to our understanding of sexual autonomy and its place in ensuring positive health outcomes for the child. Additional studies are needed to further explore the strong association between sexual autonomy and neonatal, infant, and child survival among different age groups. Qualitative analysis is also needed in exploring sexual relationships, women's empowerment, and health outcomes. Sexual autonomy has commonly been overlooked in the literature as was evident from our literature review; yet it is evident from our study that a strong association exists. Other studies should also examine whether women who report sexual autonomy have better relationships. This study provides an avenue for better understanding on how women's autonomy and empowerment can improve health outcomes.
Conclusion
Sexual autonomy is of paramount importance for women across the world-specifically for women in Eastern Africa who are at increased risk for infant, child, and neonatal mortality. Various factors contribute to mortality of offspring, including culture, education, religion and wealth in addition to maternal, paternal, neonatal, and health system factors-all of which determine if survival or death will occur. We argue that increasing education of women, preventing pregnancy until 20 years of age or older, and allowing women sexual autonomy all contribute to increased survival of offspring. Women should be informed, empowered, and autonomous concerning their reproductive health. The research presented in this manuscript is important because empowering women and supporting gender equality are an area of focus that is also expressed in the Sustainable Development Goals (SDGs). A better understanding of the situations where autonomy is associated with improved health outcomes can assist policymakers in planning and prioritizing their investments.
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